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I . INTRODUCTION =

Background

This report has been prepared by the Joint Committee on Programmed Instruction

and Teaching Machines of the American Educational Research Association, the American
Psychological Association, and Department of Audio=Visual Instruction (National Educa-
tion Association) .] The work of this committee has been supported by the Educational
Media Brpnch. Office o.f. Education, U.S. Department of Health, Education, & Welfare,
under Title VII of the N‘dfignal Defense Education Act. The parent associations have
charged the committee with providing useful éuidonce to publishers and purchosers of
programmed-=instruction mc:feric:ls.2 The present recommendations are intended to help

in improving the effectiveness of program selection and utilization. This report suople-.

ments the 1962-63 commitiee report, to which the reader is referred for background.3

1, 2, 3: See Footnotes af end of this report




Purpose and Content

The report provides assistance primarily to potential users concerned with the se-
lection and effective use of instructional pregrams. It also provides guidance to those who
publish programs or report data on program effectiveness. The present report deals with
recommendations concerning information on the effects that a given program éaﬁ be shown

to produce, regardless of how these effects may relate to the user's purposes. Supplement |

fo this report contains suggestions for information to be included in a Program Manual for
teachers and other users who require information about program characteristics. Supple-

ment 1l contains recommendations intended to serve as a guide for those who are preparing

technical documentation in support of statements about the outcomes that a program can-pro=

%
Q!

duce.

li. RECOMMENDATIONS ON REPORTED EFFECTIVENESS OF PROGRAMS

The basic premise of this report is that instructional effectiveness must be judged for
each program according fo ifs dermonstrated merits. Evidence for the effectiveness of a '
program should be based on a detailed study which has been fully documented in a fechni,cal
report. As emphasized in its 1962-63 report, the committee takes the position that effecfive-

ness of each program must be determined by measurement of the instructional outcomes which

that program's use can be shown to bring obout. At the ; resent state of the art, users gen=

erally cannot . ssess the effectiveness of a particular program reliably by mere inspection of

the program or by reference *o statements about its developme .ial history.

A. General Recommendations

Recommendation 1:

Evidence for the effectiveness of a program should be based on a carefully conducted

study which shows what the program's use accomplished under specified conditions. Such a

study must employ suitable before and after measurements, with control procedures fo insure that
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effects attributed to the program can be clearly distinguished from the effects of other in-

struction.

Recommendation 2:

The results of the evaluation study should be carefully documented in a technical

report prepared in keeping with accepted standards for scientific reporting. (Specific recom-

mendations for the preparation of such documents are presented in Supplement |l to this

report) .

Recommendation 3:

All claims or statements about the effectiveness of a program should be supported

by specific reference to the evidence contained in the technical report.

B. More Specific Recommendations

It is assumed that data on the effectiveness of programs will be obtained and reported
by: (1) program producers, (2) using agencies , including school sysiems, and (3) projects
conducted by universities and other research agencies. Accordingly, some further specific
recommendations and suggestions, given below, are addressed to prospective users, program
publishers, reviewers, and research agencies or institutions which conduct or report assess=
ment studies.

The uses of program-assessment data differ depending upon the needs and technical
experience of the user. For most teachers and school administrators, reports are needed
which report the effectiveness of an instructional program in fairly straightforward terms that
are quickly comprehensible without examining detailed technical data, On the other hand,
a detailed account of all experimental procedures and instruments used in assessment is need-
ed for the technical evaluator who must critically analyze the study to see if the summarized .

results and interpretations are warranted.

1. Recommendations for the prospective purchaser or user:

a. Prospective users should evaluate each program on its own merits according fo its

demonstrated effectiveness in producing specified outcomes.
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b. In determining the suitability of any program for a particular purpose, the
prospective user should first formulate his own objectives in as much detail as possibie
and then evaluate the program in relation to these objectives in the light of three things:

(1) The apparent appropriateness of the program content for his purposes,
as based on inspection of The program itself and of the producer's
statement of the program's objectives. These objectives may be in-
ferred from tests supplied by the producer for measuring the intended
outcomes of the program.

(2) Consideration of factors affecting practicality, or feasibility of use,
such as the unit cost of the program, initial and maintenance cost of
a machine (if required), and factors affecting supervision, scheduling,
and other aspects of administration.

(3) Evidence on the demonstrable effectiveness of the program in terms
of outcomes relevant to the user's objectives. (These may include
motivational , or attitudinal effects, as well as subject-matter com=-
petences.) -

c. The prospective user is advised to ignore all claims for the effectiveness of a
program which are not backed up by appropriate data that have been subjected ‘fo competent
evaluation. Advice on the soundness of claims for program effectiveness should preferably
be obtained from a technical advisor or reviewer who has competence in the fields of edu-
cational psychology, measurement, and experimental design, and who has reviewed avail-
able repoﬁs on the effects of the program in the light of technical recommendations identi=
fied in Section 5, below.

d. In addition fo consulting reviews published in professional journals, users should
seek all available data on demonstrated performance characteristics of the program, not only
from information supplied by the producer, but also from reports prepared independently: for

example, reports prepared by school systems, research projects, or other agencies that have

conducted program-assessment studies of the particular program.

2. Recommendations for program publishers:

The following recommendations, plus recommendations 4a-4e below, are offered to

assist the program producer in providing necessary information which will help users make

intelligent choices among available programs.




-5-

a. The publféher should state in detail the minimum objectives of his program,

preferably in terms of specific behaviors or competences which its use is intended to

achieve for specified kinds of learners.

b. Publishers should refrain from promoting a program in terms of general state~

ments about the value of programmed instruction as a general "method, " or on the basis

of statrements about its effectiveness nof supported by detailed data, as recommended above.

<. Publishers should provide a program manual, preferably one that can be up-

- e

dated or supplemented as new data on the program become available. (See suggestions

d. Preliminary limited editions of programs, prior fo validation by definitive
evaluative studies meeting the conditions of tachnical adequacy indicated herein, should

for the context of such a manual provided in supplement | fo this report.)
be issued to facilitate collection of evaluation data. These should always be clearly
|

identified fo the purchaser as experimental or preliminary edifions.

| e. Publishers should use a suitably descriptive title for the program which approp-

riately delimits the scope of the subject matter and skills taught. Relatively longer titles
|

and use of sub-titles and detailed tables of contents are recommended.

3. Recommendations for reviewers:

To assist users in evaluating programs, those who prepare reviews might, in addition

to expressing their opinions about the suitability of the program content and objectives, be

guided by the following suggestions and by recommendations 4a-4d below.

a. Toke into account all available assessment data.

b. Evaluate and interpret such data in the context of technical considerations such

as those set forth below and amplified in Supplement |f to this report.

c. Make available (for example, in a supplementary report or by deposit with the
American Documentation Institute) any relevant details of his analysis of assess-

ment data which require more space than is appropriate for a published review

in professional journals.




-b-

d. Utilize a procedure and format of reporting which provides a thorough analy-

sis required of the program. (When appropriate, reviewers might consider em-

ploying a set of topical headings related to program appropriateness, such as
producer's statement of program objectives, appropriateness of objectives to
current curricular concepts, suitability of objectives and program to the desig-
nated student populaﬁon, etc. Where data from a formal sfudy to assess pro-
gram effects are available, the reviewer should evaluate the data in the light
of the criterion measures used, adequacy of description of test populations,

description of conditions of experimental and intended program use, degree of

correspondence between conditions of testing and of intended application, etc R

4. Recommendations addressed jointly to program producers, reviewers, and technical

advisors.

The following recommendoations recognize that data on the effects of pragrams may
vary from impressions based on observations of one or two subjects, as they work through a
program, to a full=scale, formal study in which the program's specific effects on learning,
retention, motivation, and application of knowledges and skills are determined for represent-
ative populations of students under varying conditions of use. In the formal study, these
data may be analyzed to show differing effects for sub-groups of varying aptitude and back-
ground. |

Informal tryouts and subjective impressions can be useful when intended to serve
as guidance to the programmer in revising early versions of a program. The teacher also re=-
cejves some value from informal tryout when a rough, overall "screening test" is desired to
help decide whether or not a program seems to "work" (in the sense of being generally
suitable for its intended purpose .4) ,

"he recommendations that follow are concerned primarily with the reporting of

formal and rigorous ascessment studies which are required for determining in some detail
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the performance characteristics of a progrom -- that is, the specific outcome which a program
can be shown to be reliably capable of producing.

a. Reported data on effectiveness should refer to the effects produced by the program
itself, unless other instructional sources are clearly identified, and their contribution is
assembly. (Although most schools use programs in conjunction with other media of instruction,
it will generally help a prospec;tive user to know what the program alone actually contributes
to the student's knowledge or proficiency, in addition to what is contributed by other elements
in the instructional situation.)

b. Program producers should cite the available evidenee their own studies of the pro-
gram to document any claims they m;!;e about the effectiveness of the program. Publishers as
well as reviewers shouid also cite any pertinent evidence availeble from all other documented
studies of the program that are know io them.

<. Publishers and reviewers should differentiate clearly and explicitly between (1)
mere opinions, of experts or others, about the probable effectiveness of the program, as dis-
tinguished from (2) documented evidence on the outcomes its use has been actually shown to
produce.

d. While brief summary statements may often appear in advertising copy or brochures,
or on the cover or label of a program, or in a program manual, or a review, such.summdry
statements should always cite the tehcnical report on which they are based, so that the cor-
respondence between interpretive statemenrs and underlying data is made explicit.

e. Summaries of information concerning a program's demonstrated effecﬁveness
should be made widely available in published sources of general distribution. It is suggested
that program producers report such data in a program manual , and that using agencies (such
as school systems and research projects) also publish the results that they obtain, on any com-
mercially available program, in appropriate professional journals. These agencies should pro-

vide copies of their reports to the publisher of the program as soon as they are completed and

ready for publication.
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f. To insure continued availability of techincal reports and of data not published in
full in standard books or journals, at least one complete copy of the technical report and of all
basic data tabulations should be furnished to a suitable depository such as the American Docu-
mentation Institute or University Microfilms, and this fact should be noted in the program

manval .

5. Recommendations Concerning Technical Reporting .

These recommendations, in addition to Recommendations 4a-4f above, are addressed
to those concerned with obtaining, reporting, or evaluating the adequacy of information from
empirical studies of the effects of programs. The recommendations summarized here are ampli-

fied in Supplement 1l to this report.s

a. In accordande with basic criteria of scientific reporting, the entire evaluation

procedure should be reproducible, This applies to the derivation, administration,

and description of criterion measures as well as to the selection of the experimental
design and procedure. The technical report should describe the procedures used and
the results obtained in such a way that a technically -qualified person (1) can assess
the validity of the statements concerning what outcomes the program's use will
achieve, and (2) could replicate the study in substantially identical fashion.

b. To satisfy this basic requirement, the technical report should give full details on
al! relevant aspects of the evaluation study, including criterion measures, char-
acteristics of subjects, conditions of program use and data collection, expérimental
design, and data obtained. Some of the more specific aspects of such topics dealt

with in Supplement Il are:

(1) procedures employed in measuring of retention, transfer, and attitude,
and other dependent measures such as time to reach a criterion;

(2) charceteristics of students as indicated by measures of prior knowledge,
competence, intelligence, aptitude, etc.

(3) procedures =~d scheduling of program use, related instruction, con=
ditions of administration; '
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(4) procedures used in sampling and assignment of subjects, use of control
and comparison groups, controls for so-called "Haowthorne" effect,

and related spurious influences.

(5) Processing, tabulations, analysis, and summarization of data, tests of
significance and reperting of fiducial limits, etc.

FOOTNOTES

(1) Committee members are: Harry F. Siiberman, Evan R, Keislar, Robert Glaser, and
Arthur A. Lumsdaine, Chairman (AERA); Richard S. Crutchfield, James G. Holland, and
Lawrence M. Stolurow (APA); and Jack V. Edling, Edward B. Fry, Wesley C. Meierhenry,
and Paul R. Wendt (DAVI). Emst Z. Rothkopf served as consultant, and Brett B, Hamilton
as staff assistant, in the preparation of this repert. Helpful contributions were made to the
preparation of the present statement by members of a cooperating committee of the Ameri-
can Society for Training and Development (formerly American Society of Training Directors)
under the chairmanship of Leonard C. Silvern. The present report represenfs a concensus
of the Joint Committee members rather than official policy of AERA, APA, or DAVI. Fur-
ther suggestions from program writers, publishers, or users are invited.

(2) A useful guide to available programs for school subjects is the government publication
entitled Programs '63, prepared b the Center for Programed Instruction (U.S. Office of
Education, Publication No. OE-34015-63; 814 pp., $2.50). This publication lists some
350 programs reported to be commercially available by the end of 1963, and includes des-
criptive information, price, and one or more sample sequences from each program, though

with no attempt to evaluate the programs. (See also the later similiar compilation, Pro=
mpilation of programs, which includes more programs but gives

rams '65). Another useful co

iess detarl on each program, is Programed Learning: A Bibliography of Programs and Presentation

Devices, edited by Carl H. Hendershof, and published by Delfa C;ollege . University Center,
Tchigan. This listing has been updated quarterly (L/C Cat. No. 64-11824; $3.50).

(3) The 1962-63 report was entitled " Criteria for Assessing Programmed Instructional Ma-
terials," and was published in Audievisual Instruction, February, 1963, pp. 84-89; it has
also been reprinted in several other educational journals and books. |

(4) Suggestions concerning such classroom tryouts by the teacher are offered in the booklet,
Selection and Use of Programed Materials: A Handbook for Teachers, published by the Di=
vision oF Audiovisual Instruckion Services of The Nafional Educational Association, Washing=-

ton, D.C. (1964: Library of Congres atalogue number 64-23523); 50¢ per =opy -

(5) For further background on raticnale, techniques, and problems in assessing the effective-
ness of instructional programs, the reader may wish fo consult the chapter by A. A. Lumsdaine
entitled "Assessing the Effectiveness of Instructional Programs” in the book Teaching Machines

and Progromed Leaming |I: Dato and Directions (Ed. by R. Glaser; V ashingfon, D.C.: Naf-
jonal Education Association, 19.5). |




SUPPLEMENT 1

to

-

RECOMMENDATIONS FOR REPORTING i
THE EFFECTIVENESS OF PROGRAMMED -INSTRUCTION MATERIALS

prepared by the AERA--APA--DAVI Joint Commiﬂse on Programmed !nstruction
and Teaching Machines

Recommendations Concerning Program Manuals
' (Revised 3| October 1965)

It is assumed that most publishers will preﬁore program manuals to accompany published
programs. Such a manual would be used by teachers, curriculum supervisors, or others
who wish information about the nature of the program. This Supplement is intended to
help program producers prepare an effective manual to accompany a specific instructional
program.

There are many agencies, such as large school systems, that may also wish to prepare a
program manual as either a substitute for or amplification of the one furnished by the pro-
gram producer. This Supplement therefore is addressed to all persons who may have oc=
casion to prepare a program manual for use with an instructional program.

Purpose of a Program Manual

In some respects the function of a program manual is similar to that of manuals supplied
with psychological or educational tests. It should provide information which wilr help a
prospective user make appropriate and effective choices of programs. In addition, the
manual can piovide guidance as fo the most effective application of the program.

Suggestions Concerning Contents of Program Manuals

The manual should include the following types of information:

1. Content of instructional program,
2. Description of intended student population and fryout population for which
test data are reported.

1This report is a supplement to a more extensive document, "Recommendations fer Report-
ing the Effectiveness of Programmed Instruction Materials" (Revisad July, 1965); the latter
is referred to herein simply as the "basic report.”

2The membership and sponsorship of the committee is g‘iven on p.1 of the basic repert.




_ Rationale for tests used to assess instructional program.
. Evidence of effectiveness.

. Practicality (cost, etc.).

. Procedures for introduction and use.

odhW

General Features of a Program Manual

The program manual can be prepared so that new data on the program’s effectiveness can be
readily included in subsequent revisions of the manual . Each edition of a manual should be
dated. Manuals which are prepared for preliminary, limited editions of programs, prior to
voILdoﬁon by definitive evaluative studies, should be clearly identified to the purchaser as
such.

1. Information concerning content of instructional program

To help the user decide whether the program content is appropriate for his purpose, the Pro-
gram manual should state the minimum objectives of the program in detail, preferably by
specifying student behaviors or competencies which its use is intended to achieva. The ob-
jectives should be exemplified by test items which are regarded as suitable for measuring the
intended outcome of the program. These test items should be drawn from a test included or
described in the manual.

It is helpfcl and appropriate to state objectives so that they may be compared with the new-
er as well as more conventional curricula. The manual might well cite comments from re-
views in professional journals which sndicate how a certain content is related to specific
curriculum objectives. An outline of the specific content covered is often desirable.

2. Description of intended student population

The kind of student for whom the program is designed should be specified. Information will
probably be included regarding grade level, cultural bockgrouncﬁ age, and prerequisite
skills. Minimum competencies necessary for success in the program might be presented by
prerequisite scores on a number of tests. These tests might include scholastic aptitude,
reading, and specific measures of competence in the subject matter field for which the pro
gram is designed.

The manual should make clear the nature of the population used in evaluations of the pro= -
gram. Any cultural or sociological differences between the intended population and the
tryout populdation should be specified. |

3. Rationale for tests used to assess instructional program

The manual should give a brief description of the rationale for the selection of the rriterion

test for the program. it should make explicit the relation of the statement of objectives to

the test used in measuring the program’s effectiveness. Such clarification will help in the

ﬁreporaﬁon of additional tests if desired and will aid the program=user to interpret existing
ata.

The manual should also indicate which of the desirable outcomes in the program's content
area are not being developed by the program and thus provide a better understanding of
what are reasonable expectations for the program. Such an ex lanation would demonsirate
how various classes of test items were related to the kind of behavioral changes that reflect
the objectives of the program. It is necessary not only to supply test questions to clarify
the program's objectives but to indicate what kinds of answers are acceptable or nonaccept=
‘able.




Sxet T e

-3-

Where test jtems used to illustrate an objective are different from those actually used in
the test adopted to measure program effectiveness (os reported in the manual), such dif-
ferences should be explicitly stated. Whenever test items are used for illustrative pur-
poses, the reader should be able to find the tests from which these items were drawn.
Sometimes these tests will be reproduced in full in the manual, but if not, references to
the appropriate documents should be given so they may be readily located.

4. Information about the program's effectiveness

Evidence for the effectiveness of a program should be based on corefuilg conducted stud-
+es which show what the use of this particular program has accomplished under specified
conditions.

Since the program manual will be designed for the use of teachers and school adminis-
trators, it should report the effectiveness of the program in straightforward terms. The
reader should not be required fo examine and interpret detailed technical data.

The manual should differentiate clearly and explicitly between (1) the opinions of experts

or others about the effectiveness of the program, and (2) documented evidence on the out-
comes actually obtained in practice. The manual should cite the sources of the available
evidence to document any claims made about the effectiveness of the program. These sources
should include not only those from the producer's own studies, but evidence from other
carefully conducted studies as well. Many such independent studies, for example, may be
carried out by school systems, research projects, or other agencies which have conducted
program-gssessment studies.

All claims or statements made in the manual about the effectiveness of a program (not di=
rectly supported in the manual) should be documented by specific reference fo evidence
contained in one or mora detailed technical reports prepared in keeping with accepted
standards of scientific writing. (Specific recommendations for the preparation of such docu-
ments are presented in Supplement Il to this report.)

While brief summary statements concerning program effectiveness are appropriate in the
program manual (as well as in advertising brochures, or on the cover or label of a program),
such summary statements should always make reference to the technical report on which they
were based. The manual should make explicit the correspondence between interpretive state=
ments and the underlying data. The user should be told how and where he can obtair. o copy
of the technical report even though the manual is a derivative of such a report.

The manual should describe in a straightforward manner the studies undertaken to evaluate
the program. The reader should be informed with respect to how the students were selected,
the way in which the program was administered, the nature of the evaluative measures, and
the results obtained. The description of these empirical siudies should be nontechnical but
precise. The data may be presented in simple form, such as through the use of graphs.

Any data on the program's effects on students' attitudes should be accomponied by a clear
statement that student interest does not necessorily indicate program effectiveness. Where
attitudes are measured solely through verbal responses, there should be no implication that
other behavioral indices of motivation are also affected. For example, students may sa
that they liked the program enormously, but none of them may volunteer fo receive fuerer
instructi-n. '
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5. Information concerning practicality of the program use

The user needs to be able to find out from the manual whether or nof the progrem would

be feasible for use by him in his local situation. The manual, therefore, can tell the

reader whether the programs are reusable, and, if so, how many times they might reasonably
be reused. Where “upplemental material or equipment is needed, these should be described,
along with statements of initial and maintenance costs. Information should be available to
the reader about supervision requirements for the students taking the program. It is de-
sirable to know the median and range of training time required to present the program ef-
fectively. The reports of em +ical studies should be complete enough to provide informa=
tion of this kind. In short, the user should be able to determine within reasonable limits

the cost of instructing students by means of the program.

6. Procedures for introduction and use of the program

The user should be given a cleor picture of the instructional conditions necessary for the
success of the program. The manual should present a clear and detailed description of the
recommended procedures for introducing students to the program and for administering the
snstructional and evaluative activities.
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RECOMMENDATIONS FOR REPORTING "~ ]
THE EFFECTIVENESS OF PROGRAMMED-INSTRUCTION MATERIALS ' +-

prepared by the AERA-APA-DAVI Joint Committee -
on Programmed Instruction and Teaching Machines-

Recommendations for Preparation of Technical Reports -
(Revised 31 October 1965) '-

I. INTRODUCTION

A. Purpose and Scope

This supplement contains further recommendations intended to serve as a guide
for those who are preparing or reviewing technical documentaiion in support

of statements about a program's performance characteristics—~i.e., the outcomes
that the program's use will demonstrably produce under specified conditions .
Accorcingly, these recommendations are concerned with what should be dealt
with in technical reporis of formal assessment studies in order that the general
scientific criterion of reproducibility may be fulfilled.

For such studies, a detailed account of all experimental procedures and instru-
menis used in assessment should be provided, giving the information needed for
critical review of the study to determine whether summarized results and inter-
pretations are warranted. The technical report on suzh detailed evaluation
studies should permit a reviewer to assess the reported resulis in the light of
the adequacy of criterion measures, description of test populations, description
of conditions of experimental program use, and degree of correspondence be -
tween éexperimental conditions of testing and of those of intended application.

(Some of the considerations of experimental design and technical reporting
dealt with here may not apply to informal program tryouts used only as guid-
ance to the programmer in revising early versions of a program, nor to rough,
preliminary screening tests made by a prospective user to Eelp decide whether
a published program seems to be generally suitable for his purposes.)

membership and sponsorship of the committee are indicated on page 1 of the July 1965
revision of the report which this supplement accompanies ("Recommendations for Reporting
the Effectiveness of Programmed-Instruction Materials").




B. Audience

This supplement is primarily addressed to behavioral scientists or educational
research workers who provide technical assistance to the program user or
producer in cbtaining or interpreting comprehensive assessment data. This
includes both those who prepare technical reports on effects of programs, and
those who advise purchasers concerning the soundness of reported data and
statements concerning program effectiveness based on such data.

It is assumed that these individuals will have general competence in the fields
of educational psychology, measurement, and experimental design. They
should also be familiar with specialized technicar considerations concerninzg
program assessment studies, such as those discussed in papers by Lumsdaine /3,
and by Jacobs, Maier, and Stolurow™.

C. Main Considerations in Assessing Program Effects

Recommendations are given below for the four following elements in studies of
program effects: :

1. Criterion measures. Behavioral indices of what students can do after going
through a program, including definition of potential outcomes and their
exemplification in appropriate criterion tests or other measures reflecting
attainment of these outcomes.

2. Characteristics of students. A complete description of the initial
characteristics of the student population for which program assess-
ment data is being reported.

3. Utilization procedures and experimental design. Procedures and arrange-
ments for administering programs fo defined samples of students under
controlled and reproducikle conditions, including procedures for administer-
ing the criterion tests.

Processing, analysis and reporting of data. Procedures for data processing
and analysis, meeting scientific standards of reproducibility while also
providing a basis for reporting the results in terms intelligible to the
prospective program user.

2| ymsdaine , A. A. Some problems in assessing instructional programs. In Prospectives in
Programming (R. Filep, Ed.). New York: Macmillan, 1963, pp. 228 -62.

3Lumsdcxine.., A. A. Assessing the effectiveness of instructional programs. In Teachin
Machines and Programmed Learning, Il: Data and Directions (R. Glaser, Ed.). Wasi?ington ,
D.C.; National Education Association, 1966, pp. 267-320.

4 )acobs, P. |., Maier, M. H., and Stolurow, L. M. A Guide to Evaluating Self-Instructional
Programs. New York: Holt, Rinehart and Winston (In Press).
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TECHNICAL RECOMMENUDATIONS

A,

Criterion Measures

1. Description of tests. The report should give a detailed description of

content areas and corresponding behaviorally stated outcomes that
were tested as possible effects of the program. These would include
any instructional outcomes which were measured as possible effects
of the programmer.

a. Standardized tests. |If standardized, published tests are used,
norms should be furnished or published sources of normative
data should be cited. If in the context of reporting data in
relation to such norms, data are also given for sub-samples of
items for which separate norms have not been published, the
rationale and methods for selection of items should be explained,

and the recommendations set forth below for nonstandard tests
should be followed.

b. Nonstandardized tests. Since standardized tests will generally

not suffice to provide detailed evaluation of specific strengths
and weaknesses of a program, specially constructed tests will
commonly be used for program evaluation studies. The considera
tions set forth below apply particularly to such nonstandard tests.

c. Where appropriate, the use of relevant behavior samples, not
limited to paper and pencil tests or other verbal measures, is
encouraged. The procedures used in obtaining any such
behavioral/measures, of course, should be fully described.

Detailed identification of test content.  Copies of all test items
used in measuring the possible outcomes that weie tested should be
included in the report if possible or, if not, should be available in
an appendix. (Such appendix material as well as the basic report
should be made permanently available from a suitable depository:
University Microfilms, American Documentation Institute, etc., and
the source of any such supplementary material should be referenced
in the technical report.) Test items may be presented in the form of -
complete specimen copies of the tests used in assessing the program
effects. However, the test's content should also be described as
accurately as possible in overall terms, and the test items, insofar
as possible, should be keyed to the statements of specific categories
of outcomes. Such an analysis should show which items from the

test were used to measure each kind of outcome. For example,
within the subject matter of algebra, one might identify the test
questions used fo measure the student's ability to solve quadratic
equations of a given type.

Scoring keys. The report (or appendix) should include not gnly copies
of the test items themselves, but also a specifisattorf of the answers
considered to be acceptable and unacceptable for each. Otherwise
the procedure will not be reproducible, and it will be difficult for a
reviewer to ascertain just what a percentage of "correct answers"
really means.
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4. Rationale for the construction of criterion measures.

a. Definition of classes of outcomes. The rationale for the con-
sfruction or selection of fest items and other measures of
program effects developed for use in an assessment stud
should be reported as fully as possible. Such a raﬁona(e
should include as comprehensive as possible a characteriza-
tion of the entire class of behaviors which were represented
or sampled in each particular test or subtest (including any
classes of items used for the purpose of measuring “transfer") .
Such definitions should be clarified by giving examples.

b. Sampling of items. To the extent possible, the report should
explain in what way the particular samples of test items em-
ployed in the study were generated. (In other words, the
report should show the basis for determining the extent to
which a person who does well on a particular set of test items
would also be likely to do well on any other sample of items
generated in a similar manner.) For example, in a program in
spelling, the report should not only specify the particular words
sncluded in the test, but also should describe the way in which
the sample of test words was derived. As another example,
various classes of quadratic equations might be identified,
having specified ranges of coefficients and formats of expression
with the samples of items used in the test(s) drawn from these
according to a describable sampling plan.

It is recognized that for some kinds of subject matter this kind of de-
scriﬁﬁon must be quite imperfect at present, because of limitations
in the state of the art of behavioral taxonomy. However, the report
should give as complete a description as technically feasible at the
present time'sc as to specify as accurately as possible the categories
of outcomes that were tested.

5. Independence of samples of items in program and test. Many programs
|'nc|uhe only a relatively small sampie o% instructional items (frames)
for a given objective; likewise, a feasible test of a program's effects
will often contain only a relatively smali sample of test items reflect -
ing the kinds of outcomes to be assessed. In such cases, the report
should indicate the procedures used to insure the independence of
the sample of frames used in the program and the sample of items used
tn the criterion test (or tests). Specifically, it should show the extent
of overlap and non-overlap of specific examples used in the program
and in the test. Also, it should state what precautions were taken fo
insure that the program did not merely coach the student on a particular
sample of items used in the test to assess its effects. Although it is
desirable for the universe of possible test items, or samples thereof,
to be known to the programmer, the particular sample used in a
criterion test should be unknown to him at the time the program is
written if the program is designed to teach behaviors that are supposed

to generalize to other, similar items of behavior.
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Measures of "transfer". If the "transfer" value of the program to
other types of performances is reported, the rationale and methods
for measuring transfer should be made explicit. As one example,
an objertive for a physics program might be to help students make
new applications of principles not specifically dealt with in the
program. Also, one might ascertain whether the program improved
their ability to evaluate scientific experiments in other fields.

The kind or degree of such "transfer" effects, if investigated,
should be made explicit by description of the specific ways in
which the "transfer" items differ from the content of the program,

(If the program’s objectives and content are comprehensive enough
to cover all relevant behavioral outcomes, all of its effects could

be considered direct effects, so that the concept of transfer would
not be applicable. However, this conception does not fit the case
in which instructiona! frames comprise only a partial sample of the
total class of relevant items of behavior.)

Measures of interest and attitude. Where data are presented on the
extent to which student interests" or "attitudes" are influenced by
the use of a program, the report should present copies of the instru-
ments used, including all specific questions asked to assess interests or
attitudes. It should alsc specify the conditions of administering

these instruments (including such methodological precautions as
anonymity of responses).

Reports should make a clear distinction between data on students'
interest in (or liking for) the program and gain in competence ef-
fected by the program. Their liking for the program ifself should
also be distinguished from interest aroused in the subject matter,
and the student's liking for self-instructional programming generally
should be distinguished from his liking of the particular program.

Reports should also reflect a distinction between behavioral indices
of motivation or interest engendered by a program, such as students
volunteering to receive further instruction or being observed to
engage in follow-up activities, versus mere verkal indicators be -
lieved to be predictive of such mofivated behavior.

Effects of testing; use of parallel test forms. The report should indi-
cafe the way in which the study fook info account possible spurious
effects of the testing procedure, including those resulting from use
of the same test more than once for a given subject.

When parallel forms of measuring instruments are used (for example,
the use of one form for a "before" test and one form for an “after"
test, or the use of a parallel form in obtaining retention measures) ,
their relationship to each other should be deseribed fully. Any
special techniques used (such as split forms with half of the group
receiving one set of items before and the other half afterwards, while
the reverse is true for another half of the group) should be explained

'i7 sufficient detail to be reproducible.
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Characteristics of Students

1.

5.

Comprehensive description of relevant initial competences. The
reader should be able to tell as precisely as possible what kinds

of students were used in the study. They should be identified not
only by relevant general background or prerequisite characteristics
but also in terms of their initial status with respect to the com-
petences to be developed by the program.

Detailed data on student characteristics. The report should identify

in detail the characterisiics of the students tested, including data

on such factors as age, grade level, intelligence-test scores, reading
ability, scholastic record and initial competence of the kinds

measured as outcomes. Other factors which it might be important

to report, depending on the program, might include visual and audi-
tory acuity and any required special aptitudes such as manual dexterity.
For such indices, appropriate measure: of central tendency and spread
(e.g., mean and standard deviation) should be supplied.

Expected vs. actual student competencies. The report should indicate
any substantial discrepancy between the expected prior level of com-
petence (as indicated in advertising, program manual, etc.) and the
extent of actual relevant prior competences possessed by the experi-
mental subjects.

Selection of subjects. The report should make clear how students were
selected and assigned to the study. Reports should indicate how many
students started and how many completed the program. For example,
it should give relevant information about bases for potential selection
bias, both in selection of schools or classes (e.g., a sample consist-
ing only of those in which the teachers were willing to cooperate),
and also in individual self-selection of typical students (e.g., the use
of volunteers, bias due to dropouts). The characteristics of the drop-
outs should be reported in sufficient detail to determine the extent

to which the remaining sample is representative.

The report should state explicitly what was done to deal with the
proklem of dropouts or for absentees during the experiment. Measures:
for an attenuated subgroup .ould be accompanied by the earlier
measures for that same subgroup, so that the data for two or more time
points are both based on a common sample present at both time points.
However, the number and characteristics of absentees left out of the
sample should be clearly identified. Their pretest score when avail -
able shouid be reported in relation to the scores of those who finished
so as to reveal any biases that may have resuited.

"Novelty effects". The report should state the extent of students’
prior experience wWith programmed materials (and/or presentation
devices) of the kind whose effects are being reported.




Conditions of Use and "Experimental Design"

The report shou!d deal with two important aspects of "experimental design

First, it should describe the technical procedures and controls employed,
so that the reader can assess the extent fo which reported gains in
knowledge, skills, etc., can be validly defended as results of the program
itself, rather than of other concurrent or prior sources of influence.

Second, it should specify the conditions of use of the program which affect
the aq)glicabili!‘z or generalizabiTiTy of The resulfs, For example, it should
describe condifions of utilization in a classroom, or the use of a program

for individual study, whether students were required to complete all of the
frames or whether they merely had the program materials available fo them

to proceed as far with as they chose, etc.
1. Generally applicable features. To serve these purposes effectively,
the report sF!oula deal with such details as the following:

- a. The edition of the program used. The extent to which the pro-
gram used fo collect a‘ata was different, if at all, from the com-
mercially available edition. (If more than one edition is avail -
able, the report should specify which was used.)

b. Utilization situation. The kind of situation under which the
program was administered (for example, used in regular class-
rooms or in special settings). The conditions of the program's
use should be reported in sufficient detail so that their essential
features could be reproduced by another investigator.

c. Time intervals. The disiribution of amount of time per day
students spent on the program, for how long the program's use
was continued, and time intervals between insiruction and
testing as well as between a first test and a later retention
test. |f not constant for all students, the distribution of
such intervals should be given.

d. External help. Any assistance supplied by the teacher or by
others during the administration of the program, or at any time
between the obtaining of pre- and post- (including retention)
measures, should be fully reported. if teachers, or proctors,
answered questions about the instructional content or pro-
cedures, full details should be given concerning control groups
used fo assess the effects of external assistance (see also con-
siderations applying fo the use of control groups given below
under "Comparative Studies").

e. Motivational conditions. The extent to which motivational
T fluences were exercised, such as whether the teacher checked
on students to make sure they were working on the programs,
or whether they were left to work by themselves, whether stu-
dents were tested at intervals (and if so, what tests were used and
whether students told that the tests counted on their grades),
whether students were given any other special incentives for i
working on their programs, or any disciplinary action for not
working on it.
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Testing conditions. Conditions under which criterion tests wer"
given, including: (1) total time taken for the tests (including
distribution of times if variable) and whether the students were
held to announced time limits; (2) instructions given to the
students about the tests; (3) precautions taken to avoid inap-
propriate help from teachers or other sources; and (4) any
special incentives given in connection with testing.

Use of repeated measurements. The report should indicate
whether the same subjects were used for "before" measures
as for immadiate testing after the completion of the program
and for retention data.

Need for preprogram measures. |f the experimenter has dispensed
with a "before" measura (or equivalent measure from a separate

“uninstructed group) on the supposition that the student's initial

level of knowledge is substantially zero, the basis on which this
belief may be defended should be explicitly stated. In any case,
the levels of attainment reported should in such instances be
identified as nieasured competence followins; the program, rather
than as gain or effects due to the program.

Comparative studies. The following additional considerations apply to

any studies in which data for two or more different treatment groups
are compared.

a.

Lo

Purpose of comparison. The purpose of using comparison groups
should be indicated--e.g., groups assigned to alternative pro-
grams or to alternative procedures for using a given program,

or groups used as a control for extraneous sources of influence.

Definition of comparison treatments. When the effectiveness
of a program is being compared with the effectiveness of some
other instructional procedure, full reporting of the nature

of the "other" instruction, such as to make it substantially
reproducible, is essential for valid interpretation.

Assignment of subjects to treatments. The report shculd specify
the procedures used to assign subjects to experimental treatments,
e.g., by purely random assignment or random assignment of
matched individuals.

Equivalence of groups. Reports on studies in which equivalent
subgroups are used fo obtain data at different time intervals
should identify clearly the basis on which the comparability
of these groups was established. Also, relevant activities
intervening should be reported and any interaction between
the groups should be noted.

Control for confounded feactors. In any study in which the
effects of one program or procedure are compared with those
of another, procedural controls for insuring comparability. of
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conditions for the two treatments should be reported in full,
together with any known factors that might impair such
romparability .

Time vs. criterion achievement. A special problem in the
assessment of self-instructional programs lies in the fact that

there are two dependent variables of interest: (a) time spent in
insiruction; and (b) proficiency, e.g., gain in achievement level.
In the comparison of two programs, it is possible for one to

produce higher achievement scores than the other but also to require
more time.

Gain in achievement level is sometimes expressed as an "efficiency"
ratio of gain divided by time. Any such derived measure should be
clearly explained, so that such values as “percent efficiency" are
noi presented without the reader's being able to tell precisely

what kind of derived measure was, in fact, employed. If no single
achievement-time index seems defensible as a single figure of

merit for a program's instructional efficiency, the alternatives for
reporting are:

a. Report gains in attainment of outcomes achieved or final
levels of proficiency achieved by going through the program
from beginning to end, separately reporting time spent on the
program as a second dependent variable.

b. Hold time constant experimentally, reporting attainment
achieved in some arbitrarily fixed period of time, but prefer-
ably after two or three periods of time.

c. Determine and report, as the main dependent variable, time
required to achieve specified levels of attainment.

The third alternative presumes that ail students reach some mini-
mum level of proficiency. This involves repeated testing of each
student's progress. Time-to-criterion can be employed as a sole
dependent measure oniy if the basis for determining when the
student has achieved criterion is based on such successive testing.
Since the null hypothesis cannot be proved, it is not sufficient
merely to show that two groups who took different amounts of

time to complete alternative programs "did not differ significantly"
with respect to the criterion level attained. Such statements
should be scrupulously avoided. ‘

D. Analysis and Reporting of Data

1.

General considerations. Results should be reported for all effects

of the program which the study aftempted to measure, including
possible effects outside the primary objectives of the program
and regardless of whether significant gains from the program were
shown by the data.
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Analysis of “pecific niogram effects. Data for tests given before
and after studenfs have taken the program should be given for total
scores and for content subscores, so that a differential profile of
program effectiveness can be made. For these measures, in

time, the report should present summary statistics such as means and
standard deviations. Such data should be given not only for the
total group of subjects, but also for subgroups differentiated by
relevant student characteristics such as ability and initial know-
ledge. Such analyses should be accompanied by appropriate
statistical tests of the reliability of any differential effects
reported.

Tests of significance and confidence limits. Enough information
should be supplied to allow the reader of the technical report to
check on the appropriateness of any inferential statistics reported
--i.e., tesis of significance or fiducial limits. Where the dif-
ferences between two sets of scores are not statistically significant, ]
the report should avoid the error of saying that the two sets of ;
scores were the "same" or "equivalent" results. Confidence limits |
for percentage values should be indicated when reporting for
individual items and for means or other average score measures.

The method by which confidence limits or significance tests are
computed should be reported explicitly, since practice in computing
such statistics is not uniform, so that an evaluator may verify the
computation.

Derived measures. The use of "percentage gain" or "percentage
refenfion" measures, particularly when unqualified, is discouraged.
Such measures should be accompanied by the basic data from which
they are derived, and by an explicit indication of how the
Eercentage measure was obtained. They should also be accompanied

y an indication of the standard error of such measures or by the
data from which these standard errors can be derived.

Reporting of basic data. Any relevant details of assessment data |
which require more space than is appropriate for a published report
should be made available (for example, in o supplementary report

or by deposit with such agencies as The American Documentation

Institute University Microfilms). For example, supplementary

tables should, whenever possible, be provided for the technical

report, showing the complete matrix of all individual subjects'

responses o all individual test items.

a. Such an N x k matrix (N =no. of Ss, k = no. of items) should
be deposited with such an agency as ADI, to permit checking
and re-analysis of the data as desired by the technical
reviewer.

b. This information should be accompanied by each of the
available scores of prerequisite knowledge and ability of
each subject, so that analysis can be made of results for
ability subgroups other than those employed by the original
report of the assessment study.
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CHECKLISTS

The checklists below are intended to recapitulate main points of the recom-
mendations made in this supplement. In a well-reported assessment study it
should be possible to answer all of these questions in the affirmative. The
information needed as a basis for such answers is indicated more fully by

the recommendations given in Sections il - A, B, C and D, above. Affirma-
tive answers to all questions do not guarantee the validity of the results of a
study, but negative answers to any of the questions may call the validity of
the study into question.

CHECKLIST "A": Criterion Measures

1.  Does the report clearly identify the test instruments used to measure
the behavioral effects of the program that were tested?

2.  Are specimen copies of the tests and other measures supplied in the
report or in an appendix?

3.  Does the report supply and interpret the scoring key for all items?

4. s the rationale for test content clearly specified both in terms of
behavioral categories and also by showing how the particular test
items used to exemplify each category were generated?

5.  Are there adequcte safeguards against spurious effects due to selective
coaching by the instructional program on specific items of the criterion
tests?

6. Is the evidence clearly presented to indicate the nature of any
effects reported for "transfer" to types of behavior not directly dealt
with in the program?

7. Are instruments used to measure interest or attitudes provided, and
are the conditions affecting their validity adequately described?
Does the report clearly distinguish among effects on achievement and
on interest or motivational effects?

8. Does the report deal adequately with special conditions affecting
validity of measurement, including use of parallel test forms?

CHECKLIST "B": Characteristics of Subjects

1.  Has the report described clearly and completely the kind of student
population with which the program was used which might influence the
effectiveness of a particular program?

2.  Similarly, has the report indicated what students were able to do,
with respect to the outcomes tested, before they started the program?

3.  Are the characteristics of test population and intended population
substantially the same?
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4. Has the report described how the schools and students were selected
for the study so as to identify possible sources of selection bias, and
does it deal adequately with such sources of selection bias, including
bias due to dropouts?

5. Has the extent of student’s prior experience with programs been taken
inte account?

CHECKLIST "C": Conditions of Use and Experimental Design

1.  Conditions of reproducibility of program administration. Does the
report supply complete information regarding the way the program was
used so that it could be administered again in the same way?

a. Does the report indicate the form or edition of program that was
used?

b. Are the conditions under which the program was presented fully
described?

c. Are the time periods for program use and testing specified fully?

d. ‘Does the report describe fully the kind and amount of assistance
supplied to students in the use of the programs?

e. Are motivational conditions affecting students' work on the
program adequately described?

f. Does the report describe the conditions under which the tests were
given, including use of repeated measures and any conditions
which might alter the validity of the festing?

g. Are numbers of cases tested fully reported, including identification
of any dropouts, and are measures for different time points based
on equivalent samples of students?

2., Validity of comparative studies

a. Where comparative resulis are given for alternative treatments,
does the report describe the nature of the alternative treatments in
a way that permits reproducibility?

b. Does the report show that the students in the different comparison
groups are equivalent samples, and does it describe the precise
method of assigning students to alternative treatment groups?

CHECKLIST "D": Analysis and Reporting

1.  Does the report give completely and usefully the results of pre- and
posttests and other evaluative measures?




ARG SR e T PRI R R R oam aTeseme  Tre e e ey e e

-13-

a. Are the results given not only for the total test, but also for
the subtests which indicate specific outcomes attained more or
less effectively by the program?

b. Are the test scores presented for each of the main subgroups in
the student sample, and are the subgroups defined by relevant
characteristics such as ability and background?

2.  Are the methods for computing fiducial limits and tests of significance
available so they can be verified?

3. Are all derived measures such as "percentage retention" and "percentage
gain" clearly explained, and are the basic data on which they are
based reported?




